vulgaris (1) , herpes zoster (3) varicella (1) friction blister (3) insect bite (1) (c) subepiclermol: erythema multiforme (5), dermatitis herpetiformis (2), bullous pemphigoid (4), epidermolysis bullosa dystrophica (1), epidermolysis bullosa simplex (1) , bullous lupus erythematosus (1), dermatitis factitia, probably of chemical origin (1) . When the diagnosis was questionable biopsies were performed to confirm the nature of the blister. In this group of spontaneously occurring blisters it was not possible to determine their age.
Epidermal LDH isozyme patterns were determined from skin of fresh autopsy material. The specimens were stretched and the epidermis removed by scraping. Three hundred mg, wet weight, of frozen epidermis were homogenized with 1.5 ml of distilled water in a tissue grinder for 10 minutes, centrifuged at 15,000 r.p.m. and the supernatant used to estimate the LDH isozyme patterns.
Liquid nitrogen blisters were induced in six volunteers. The liquid nitrogen was applied on the inner aspect of the forearm with a cotton applicator for 10 seconds with minimal pressure. The blisters developed in about 3 hours, at which time their fluid was drawn. Biopsies of these lesions showed a subepidermal bulla. In order to perform a time sequence study of LDH isozyme patterns, 8 blisters were induced in one volunteer and their fluid withdrawn at the following intervals: ½, 1, 2, 3, 4, 5, 6 and 16 hours.
Loctele dehydrogenose isozymes. Aliquots of blister fluid, 2 to 3 microliters, were placed on Sepraphor III cellulose acetate strips, and electrophoresis performed with barbital buffer, pH 8.9, ionic strength 0.05, 1.5 milliamperes per strip for 1 hour in a Gelman electrophoresis chamber. Lactate dehydrogenase isozyme patterns were studied by the technic described by Preston et al (9) .
After the electrophoresis, the strips were placed on a glass slide, and transferred to a dark room in a plastic box. Another cellulose acetate strip, previously impregnated by the buffered substrate solution was carefully placed on top of the strip previously subjected to electrophoresis. The buffered substrate solution consisted of: (a) 1 ml of It has been shown that lactate dehydrogcnase (LDH) consists of a heterogeneous complex of S isozymes of which LDH 1 shows the greatest eleetrophoretic mobility towards the anode while LDH 5 is the nearest to the cathode. Each isozyme consists of a tetramer molecule resulting from the combination of two subunits (1, 2). More recently a third subunit has been postulated which would account for a total of 15 LDH (3). Each tissue seems to have a specific pattern of LDH activity (4) . In blood serum However, those samples left in the refrigerator for more than 7 days showed a reduction in LDH activity, particularly in reference to LDH 4 and 5. Lactic dehydrogenase activity of various blister fluids was estimated by the method described by Cabaud and Wróblewski (10) .
RESULTS
In this study LDH 5 was the major isozyme of the epidermis followed by 4, 3, and 2 in order of decreasing activity. The LDH isozyme patterns of spontaneous blisters occurring in various dennatoses is shown in Fig. 1 . Tn most specimens all five isozymes were present. A consistent finding was the marked preponderance of LDH 5 above all other isozymes and this was noted in all blister fluids, regardless of their histologic structure or etiology (See Table T ). The intensity and patterns of LDH isozyme activity varied greatly with the various blisters studied. The maximal intensity was noted in the varicella blister with all 5 isozymes present in large amounts. Herpes zoster showed marked LDH 5 activity (Fig. 2) . In these viral blisters the intense ballooning and reticular degeneration of epidermal cells could account for the marked activity of LDH 3, 4, 5. The pattern in pemphigus vulgaris was similar to that of the epidermis suggesting that during acantholysis there may be a release of LDH from the epidermal cells. In subcorneal pustular dermatosis one might expect that part of the LDH activity was probably due to release of these isozymes from white cells, which were present in large numbers in the blister fluid (Fig. 3) . The presence of all 5 isozymes in blisters from eczematous reactions suggest both, serum and epidermal participation without ruling out the release of isozymes from white cells (Fig. 4) . Friction blisters, which are of intraepidermal origin, showed LDH patterns similar to that seen in eczematous reactions. In blisters due to dermal-epidermal separation, again the most significant finding was the marked LDH S activity. Erythema multiformis, dermatitis herpetiformis, bullous pemphigoid and epidermolysis bullosa dystrophica showed the five isozymes with a marked predominance of LDH 5. On the other hand, epidermolysis bullosa simplex only showed marked LDH 4-5 activity with small amounts of LDH 3. The time sequence study of liquid nitrogen blisters was very instructive in that it definitely showed that LDH patterns change as the blister ages (Fig.  5) . The half hour blister showed a pattern similar to that seen in serum with predominance of LDH 2 followed by LDH 1 and 3. At 1 honr there is an increase of LDH 3 with the appearance of LDH 4, 5 while at 2 hours LDH 5 prc- 
DISCUSsION
Lysosomal and non-lysosomal enzymes have been demonstrated in spontaneous as well as artificially induced blisters (11, 12) . We shall limit our discussion to the lactate dehydrogenases. Weber and Theisen (12) showed in fluids from various types of blisters (cantharidin, dermatitis herpetiformis, bullous pemphigoid, porphyria eutanea tarda) a greater total LDH activity than that of their corresponding serums. However, they also noted that the activity was even greater in the epidermis than in the blister fluid. They suggested that the high LDH activity in blister fluids could be due to a release of these enzymes from damaged epidermal cells during the course of blister formation. Smith et al (11) studied LDH levels in cantharidin blisters and suggested that the skin is probably the major source of these enzymes during early stages but in older blisters there may be an additional participation from leukocytes or platelets. They also noted that the levels of LDH activity in the blister fluids were much lugher than those of the serums. In the cases of dermatitis factitia and bullous lupus erthematosus we estimated LDH levels and isozymes patterns in both, the blister fluids and their corresponding serums. In the dermatitis factitia there was an increase in LDH levels in both, the serum (2400 units) and blister fluid (2160 units) while in the case of bullous lupus erythematosus the serum levels were increased (1040 units) while the blister fluid were at the upper normal limit (500 units). However, the isozyme patterns showed an increase in LDH 5 in the serum of It is impossible to assign any diagnostic specificity to the LDH isozyme patterns observed in blister fluids of the various dermatoses studied since these patterns do change as the blister gets older. Moreover, LDH 5, a major component in blister fluids, is more heat labile than the other isozymes and its activity can be markedly reduced by the beat during electrophoresis (13) . The present investigation clearly shows that in various spontaneously occurring blisters the LDH 5 predominated over the other isozymes regardless of the etiology or histologic structure of the blister (subcorncal, intra or subepidermal). It is noteworthy that in none of the blisters studied were we able to discern a serum LDH pattern with the exception of the early ( The purpose of tins investigation was to determine the LDH isozymcs patterns in fluids from various bullous dermatoses as well as from liquid nitrogen induced blisters. Most specimens showed all five isozymcs. A consisting finding was the marked preponderance of LDH 5 over all other isozymes and this was noted in all blister fluids regardless of their etiology or histologic structure (subcorncal, intra or subcpidermal). Since LDH 5 is the major isozyme of the epidermis, this strongly suggests an active participation of cpidcrmal cells in the formation of blister fluid. This study also showed that LDH isozyme patterns may change very drastically within short periods of time as the blister ages. For this reason it is difficult to assign any diagnostic specificity to the LDH isozyme patterns seen in blister fluids from various dermatoses.
